Introduction
It has been reported for many mammalian species, including primates, that ovulation is blocked during lactation (monkey: Goodman & Hodgen, 1978; women: Glasier et al., 1983; rat: Maeda et al., 1989) . In seasonal breeders, fertility is reduced during oestrus induced by hormone treatment during lactation (ewe: Rhind et al., 1980) and implantation is inhibited by the suckling stimulus in the first half of lactation (tammar wallaby: Renfree et al., 1981) . These findings suggest that the suckling stimulus could be an important factor regulating ovarian activity in lactating seasonal breeders in addition to the photoperiodic cue or other seasonal factors.
The breeding season of Japanese monkey (Macacafuse at a) begins in September or October and ends in February or March (Nigi, 1975; Nozaki & Oshima, 1987 (Nigi, 1976) .
There has been a report on the inhibitory effect of lactation on fertility in Japanese monkeys (Tanaka et al., 1970) , but little is known about the mechanism of action. In the present study, ovarian cyclicity of suckling Japanese monkeys was examined during the breeding season.
Materials and Methods
Animals and blood sampling. Four lactating Japanese monkeys (8) (9) (10) (11) (12) (13) Hormone assay. Plasma content of progesterone was determined by radioimmunoassay. The antiserum to pro¬ gesterone was purchased from Teikoku-Zohki Co., Tokyo, Japan. Tritiated and crystalline progesterone were obtained from Amersham (Tokyo, Japan) and Sigma (St Louis, MO, USA), respectively. Plasma samples (50 µ ) were extracted twice with diethyl ether and the bound and free forms of progesterone were separated by use of dextrancoated charcoal. The efficiency of the extraction, determined using tritiated progesterone, was 94-5 + 0-5% (mean ± s.e.m., = 10). There was a satisfactory correlation (y = 0-73x+11-6, r = 0-97) between the amount of progesterone added to the pooled plasma and the amount assayed. The limit of sensitivity was 0-25 ng/ml for 50 µ plasma. Plasma progesterone concentrations were determined in a single assay and the intra-assay coefficient of variation was 10-2% at 4-8 ng/ml. 
Results
In mothers suckling young, the plasma concentration of progesterone was low throughout the sampling period and menstruation was observed at irregular intervals (Fig. la) ; no peaks of plasma progesterone were apparent. However, peak plasma progesterone concentrations occurred cyclically at intervals of about 1 month from October in all monkeys that did not suckle young (Fig. lb) suppression of pulsatile secretion of LH, as previously described for ovariectomized lactating rats (Maeda et ai, 1989 (Nigi, 1975 (Nigi, , 1976 Nozaki & Oshima, 1987) (Nigi, 1975) . The conditions of housing of the monkeys used in this study would therefore be suitable for studying the gonadal function of Japanese monkeys.
Annual birth rate was significantly (P < 005, x2-test) less in the animals kept in individual cages (17-6%) than in animals free-ranging outside (37-5%), indicating earlier resumption of ovarian function in the free-ranging monkeys. It has been reported in other macaques that the annual birth rates in harem cages are much less than that in free-ranging monkeys (Drickamer, 1974; Wilson et ai, 1978; Small, 1983) . Berman (1980) reported that infants spent more 'time-off from the mother and the mother rejected a larger proportion of the infant's attempts to suck in the free-range setting than in harem cages, suggesting that the more restrictive the housing, the greater the effect of suckling in inhibiting the resumption of ovarian function.
